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PREFACE

1. In Cctober 1988 (Fiscal Year 1989), the U.S. Arny Corps of

Engi neers, Vicksburg District, was directed bY Congress to
intiate a reevaluation of the feasibility of the Shreveport, LA,

to Daingerfield, TX reach of the Red River Waterway Project.
Subsequent funding was provided by Congress in Fiscal
Years 1990-1993.

2. In Decenmber 1992, an in-progress review of the feasibility of
extend|ng navi gation on the Shreveport to Daingerfield reach was

conpl ete The review was a prelimnary assessnment of project

costs, benefits, and environnental inpacts. The review reveal ed
that construction of this reach of the project was not econom -

cally feasible. The project was also found to result in signifi-
cant environnental inpacts for which mtigation was not consid-

ered to be practicable. The reevaluation studies were terninated
as a result of the in-progress review

3. Various docunents are available so that the public can better
understand the results of the reevaluation study. The documents
are:

a. In-Progress Review Docunentation prepared in Decenber
1992 for headquarters review.

b. Environmental Summary.
c. Regional Econom c Devel opment.
d.  Public Involvenent.
e. Recreation
f.  Missel Survey.
g. Historic Watercraft Survey.
CGeot echni cal | nvestigations.
I Geonorphic Investigations.
Copies of all these documents have been placed in the loca

depositories listed in the Public Involvenent docunentation
Copi es can be obtained fromthe Vicksburg District for the cost

of reproduction.

4. The geotechnical investigations were conducted by the

Vi cksburg District. The purpose of the investigations was to
gather data required for the foundation design of navigation
structures, locks, dams, etc., and the navigation channel.
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RED Rl VER WATERWAY
SHREVEPORT, LA, TO DAI NGERFIELD, TX, REACH
REEVALUATI ON STUDY, | N- PROGRESS REVI EW

CEOTECHNI CAL | NVESTI GATI ONS
GENERAL

1. The project area is located in northeast Texas and northwest
Loui si ana and includes Twelvem |e Bayou, Caddo Lake, Big Cypress
Bayou, Lake O The Pines and the areas alon? and adjacent to
ggeselstreans and | akes. The total length of the project is

m | es.

FI ELD | NVESTI GATI ONS

2. Atotal of 26 borings were drilled for the Shreveport to

Dai ngerfiel d Stud%. There were 17 channel borings and 9 struc-
ture borings. There were 12 cone penetroneter tests CPT'S?_
obtained at the three structure sites. Boring and CPT |ocations
are shown on Plate 1 and boring profiles on Plates 2 through 4.
Cone plots are shown in the Appendix. A boring |legend is pre-
sented on Plate 5.

3. Borings were sanpled at 5-foot intervals or stratum change,
whi chever was |ess. Undisturbed sanples in cohesive materials
were obtained using a 5-inch |.D. vacuum type Shel by tube
sanpler. Sanples In granular soils were obtained using a
2.5-inch dianeter drive tube or a split spoon sanpler.

GEOLOGY
Location

4. The.Red River Waterway, Shreveport, LA, to Daingerfield, TX
IS a reach of the Red River Waterway Project authorized by the
River and Harbor Act of 1968, Public Law 90-483, approved

13 August 1968. This portion of the waterway begins just north
of the Interstate 220 bridge in Shreveport, LA via an overland
cut into Twelvem | e Bayou, and extends ann% Twel vem | e Bayou

t hrough Caddo Lake and along Cypress Bayou to a turning basin in
Lake 0" The Pines (Ferrells Bridge Dam) near Daingerfield, TX
Al of the project area is located in the Big Cypress Bayou

Drai nage Basin in northeast Texas and northwest Loui siana.



CGeol ogi ¢ Mappi ng

5. The U S. Arny Corps of Engineers, Vicksburg District, con-
tracted with Waterways Experinment Station to develop a series of
geol ogi ¢ maps for the project area. These maps can be found in
t he S Technical Report (G.-92-1) dated February 1992 which
has previously been placed in the |ocal study deposSitories. The
%eolpglc maps show the different patterns of alluvium and
ertiary formations which have been deposited or outcrop through-
out the Froposed project reach. The maps al so describe the
different lithol ogies associated with these units as well as
characterizing the environnents of deposition for the recent
alluvium  The report gives a general overview of the
geohydrolog¥ that can be expected fromthe different subsurface
groups and formations. Cross sections have also been included
whi ch show the association and varying thicknesses for the
topstratum and substratum al luvium as well as the depths to the
upper boundaries for the Tertiary formations which subcrop
beneath the overlying sedinment.

Geol ogy

6. Physiqgraphically, the Shreveport to Daingerfield project
area lies in the Wst Qlf Coastal Plain Province in what is
recogni zed as the East Texas Embayment. This region is typified
b% | ow el evations and gradual relief. The study area lies within
the Big CyPress Bayou and Red R ver drainage basins. Here, the
ground surface elevations average 175 feet, National Geodetic
Vertical Datum (NGVD), wth, relief varyln? between 25 to 50 feet,
NG/D.  (Occasional bluffs adjacent to the flood plain |evels my
result in slightly nore relief in sone areas.

/. The sedinments of the study area are of Quaternary and
Tertiary age and represent periods of both fluvial and nmarine
deposition.  The environnents of deposition for the formations
outcro%p|ng in the Shreveport to Daingerfield Study area range
from shal | ow marine through deltaic and coastal to terrestrial
The Quaternary and Tertiary units formng the outcrop pattern for
t he stud%%area i nclude from youngest to ol dest, alluvial, Sparta
sand), ches, Queen G té (sand), Reklaw and Carrizo (sand)
ormations and the Wlcox Goup. The youngest Tertiary outcrop
material is found in the northwest and the oldest Tertiary
outcrop material is found in the southeast sections of the
project boundaries. This reversal in trend, from younger to
older units gulfward, is due to the late Cretaceous volcanically
originated Sabine uplift. The mpbst inportant structural features
in this area are the East Texas Syncline, Sabine Uplift, and the
Rodessa Fault. The East Texas Syncline is a broad structural
downwar pi ng which trends generall'y northeast-southwest and whose
axis lies Just north of the project area. The Sabine Uplift is a



structural high whose _northwest flank borders the [ower portjon
of the study reach. Both these features have affected the dip
and thickness of the local strata. Consequently, the geol ogic
units, except the Quaternary deposits, generally dip and thicken
northwest toward the axis of the East Texas Basin. The Rodessa
Fault which trends northeasterly through Jefferson has caused
vertical displacenent rang|n? from 0-200 feet in the Tertiary
formations in this portion of the project area.

8. The geologic units pertinent to the ground water in the
report area range in age from Pal eocene to Recent with the
ErlnC|paI source of ground water being the geologic units of
ocene age. The geologic units, theit thickness, lithology, age,
and water-bearing properties are sumarized in Table 2. Units of
the Wlcox Goup plus the Carrizo (sand), and the Reklaw and the

een Clag (sand) Formations formwhat 1s |ocally known as the

press Aquifer.” This aquifer is the predom nant source for

water in tnhe study area. Also, and in ascending order above the
Queen City (sand) are the Weches (greensand) and the Sparta

(sand%, whi ch occur only_as outljers panin% sonme ?f the ridges
in the project area. “These units yield only small anounts” of

ground water to shallow wells.

9. The alluviumin the Big Cypress and Red River Valleys was
deposited by Big Cypress Bayou and the Red River unconformably on
an eroded Tertiary surface.  The alluviumconsists of a fining
Uﬁmard sequence of gravel, sand, silt, and clay. The alluviumin
the valley of Big Cypress Bayou ranges from20 to 50 feet in

t hi ckness while ann9 Twel vem | e Bayou in the Red River Valley it
thickens from50 to /0 feet. The basal sand and gravel in the
alluvium formthe alluvial aquifer in the study area. G ound
water fromthe alluvial aquifer is not heavily utilized for
domestic or agricultural uses in the project area.

SA LS

Gener al

10. The soils investigation for the Shreveport to Daingerfield
Study consisted of field exploration, |aboratory testing, and

anal ytical study. For the purpose of the foundation study the
area was divided into four reaches: Twelvem |e Bayou, Goose-
Prairie Cutoff, Pool 6 (Big Cypress Bayou), and Pool 7 (Lake O
The Pines).

Laboratorv Testing

11. Laboratory testing consisted of visual classification of all
sanpl es, water content determnation on clays and silt, Atterperg
limts, grain-size analyses on sands and unconfined conpression



tests on sel ect claﬁ undi sturbed sanmples. The tests were per-
formed by the Vicksburg District Soils Laboratory. Test data
summary sheets are presented on Plates 10 and 11.

Design Shear Strengths

12. Cdays. Undrained shear strengths for clays were determ ned
fromthe results of'unconfined conpression test.

13. Silts and Sands. Design shear strengths for silts and sands
were based on prior experience with these type of soils [ocated
in the study area. A "R' strength of @= 20 degrees and

¢ = 300 psf were used for silts, whilea" S" strength of

g = 30 degrees and c 0 were used for sands. A" S" strength of
g = 33 degrees and c 0 were used for tertiary sands.

Stabjlity Analyses

14. Ceneral . Stabilitg.analyses were performed for the four

reaches. Al slope stability analyses for the channel sections

were perforned for the end-of-construction and sudden-drawdown

ﬁgfﬁijUSIng CEVES Conputer Program SSW?28, Slope Stability, Wdge
od.

15. Stabilitv Sections. A discussion of each stability analysis
is presented below. Only the nost critical wedges have been
di scussed and shown.

a. Reach 1 - Twelvemle Bavou. The strengths and strati-

fications fromboring STD-10-91U were used for the analysis at
this location. The |owest factor of safety with a 1 on 3 side
slope was 1.29 for after construction and 1.68 for sudden
drawdown. The results of this analysis are presented on Plate 6.

b. Reach 2 - Goose-Prairie Cutoff. The strengths and .
stratifications from boring STD 13-91U were used for the anal ysis
at this location. The lowest factor of safety with a 1 on 3 side
slope was 1.75 for after construction and 1.26 for sudden draw
down. The results of this analysis are presented on Plate 7.

c. Reach 3 - Pool 6. The strengths and stratifications
from boring STD-15-91U were used for the analysis at this |oca-
tion. The lowest factor of safetg with a1l on 3 side slope was
1.77 for after construction and 1.30 for sudden drawdown.  The
results of this analysis are presented on Plate 8.

d. Reach4 - Pool7. The strengths and stratifications
from boring STD-17-91U were used for the analysis at this |oca-
tion. The lowest factor of safety with a 1 on 4 side slope was



2.10 for after construction and 1.20 for sudden drawdown. A
1: 3 slope was inadequate during sudden drawdown analysis. The
results of this analysis are presented on Plate 9.

tructur

16. There were three proposed structure sites, lock at Caddo
Lake Dam |ock and dam at Jefferson, TX, and lock at Ferrells
Bri dge Dam Lake O The Pines. The structures at Caddo,
Jefferson and Lake O The Pines are founded on tertiary clays.
The structure excavation at Caddo is down to elevation 109 and
tertiary is at elevation 137. The |owest structure excavation at
Jefferson is elevation 130 and tertiary is 140. The | owest
structure excavation at Lake O The Pines is elevation 144 and
tertiary clay is at elevation 192.
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APPENDI X



USsSs AED V icksbhburg

Project: JEFFERSON Date: 12-02-92
ELEV. 189.55 Hole No.: CJ-1-92.STD
Cone No.: 342 Location: AS SHOWN ON MAP
TIP RESISTANCE LOCAL FRICTION FRICTION RATIO
Gc (Ton/ft"2) Fs (Ton/ft"2) Fs/@ (%)
0 300 0 5 0 10
0 . e L ot 0 1 0 Jo-
154 ' 154 1 154 1
J J J
E . 4
13 - 1 ]
GJ - - -
ﬂJ - - -4
o— < 4 P
304 . 304 . 304 4
T ] ] ]
}_ - -
D_ -1 -4 -
L b 4 |
D b . §
459 . 454 1 45 1
o - -
- b 4
sc 1 ] 1 L 4 1 1 & e sc L 1 ]l 1 Gc 1 1 & b
Depth Increment .05 Max Depth : 24.93 ft



Us AED V icksbhburmrg

Project: JEFFERSON Date: 12-02-92
ELEV. 188.4 Hole No.: CJ-2-82.8TD
Cone No.: 342 Location: AS SHOWN ON MAP
TIP RESISTANCE LOCAL FRICTION FRICTION RATIO
Gc (Ton/ft"2) Fs (Ton/ft"2) Fs/Q (%)

0 300 0 10 0 10
0 . 0 - 0

154 . 154 . 15- 1
4 ] 4
A 7 ]
] ] ]
-1 -1
7 ;——— T 1
J J d
) - ; ;
(b} 4 4 J
[¢B) 4 E -
s 1 - -

30+ 8 30+ . 304 4
T ] 1 ]
|._. - -
D_ -1 - -
LLJ ) 9 -
() 1 4 i
4 ﬁ 4
- g -
4 1 4
. 4 .
4 5 4

454 1 454 1 454 1

sc L I3 i i 60 A s — e sc i £ I
Depth Increment .08 Max Depth : 23.29 ft



S A E D V i Ckksburg

Project: JEFFERSON Date: 12-02-92
ELEV. 186.71 Hole No.: CJ-3-92.857D
Cone No.: 342 Location: AS SHOWN ON MAP
TIP BESISTANCE LOCAL FRICTION FRICTION RATIO
Gc {Ton/ft"2) Fs (Ton/ft"2) Fs/Q (%)
0 300 0 5 0 10
0 ek 0 AL 0
154 - 154 . 154 .
1 1 h
T 1 1
- - _§___ 4
) . |
(0] . 4 §
48] E g 4
Y ) p .
304 . 304 . 30+ -
T ] : ]
= 4 4
D_ | - -
(1] § 4 |
0 1 ] ]
4 J 4
] 1
E - 1
454 1 454 4 454 4
1 h h
ﬁ - -
- - -
6c 3 5 1 1 1 1 2 i 1 sc 't A ’ i 60 e i 1 s

Depth Increment .05 m Max Depth : 25.26 ft




Project: JEFFERSON
ELEV. 191.64
Cone No.: 342

Date:
Hole No.:

Location:

12-02-92

U S A ED V ickksburdg

CJ-4-92.57T0
AS SHOWN ON MAFP

(feet)

DEPTH

TIP RESISTANCE
Gc {Ton/ft"2

- 300

IS W W SR S S |

PR N SR S W

154

U S VU WY DA S Y S S WS WO N B

304

PN TR S WY T W YU W |

PR S T W 1

PUNNY W N SN S SR T S |

(1]
(=]

Depth

Increment

.05

LOCAL FRICTION
Fs {Ton/ft"2)

e

PR S T S 1

S WU S S S R T N |

P
[8,]
3

U S N S W T

U S T S TN W |

60

Max Depth :

FRICTION RATIO

Fs/Q (%)

0 10

0 .
154 b
30+ 1

.

b
45 :
GG 1 -y 1 e
23.29 ft



USsSs AED V icksburrgg

Project: JEFFERSON 12-02-92
ELEV. 195.46 Hole No.: CJ-5-82.5TD
Cone No.: 342 Location: AS SHOWN ON MAP
TIP RESISTANCE LOCAL FRICTION FRICTION RATIO
Gc (Ton/ft"2) Fs (Ton/ft"2) Fs/Q
0 500 0 10 0 10
0 o . 0 0
- - 1
151 1 15+ 1 154 1
] — ] ]
) . 1 ]
(1) E 4 4
[¢}} L - J
A ﬂ -
304 1 304 . 304 .
T ] . ]
'___ - -
D_ - - o
LLJ -1 -t p
(o] . . 4
J 4 J
451 E 45+ . 454 .
Bc 3 4 3 3 n 4 1 1 sc 4 Sc A 1
Depth Increment .05 Max Depth : 25.59 ft




s AaED V icksburrgg

Project: LAKE OF PINES Date: 12-01-92
ELEV. 243.97 Hole No.: CP-1-92.87D
Cone No.: 342 Location: AS SHOWN ON MAF
TIP RESISTANCE LLOCAL FRICTION FRICTION RATIO
Gc (Ton/ft"2) Fs (Ton/ft"2) Fs/G (%)
0 300 0 . 5 0 10
0 bbb —— 0 0 EEEE——
151 1 154 1 151 1
J J J
") - ] ]
m - .. -
o 4 4 J
A aad < . _
304 . 30- 1 30- 1
T ] . ]
}_ - -
& -1 - -
s J J 4
a ] . i
454 . 454 1 454 .
J 4 y
J 4 4
Gc ! s 1 1 2 1 1 3 1 Bc e 3 A sc 1 1 1 e

Depth Increment : .06 m Max Depth : 50.69 ft



s AED V icksboburrd

Project: LLAKE OF PINES Date: 12-04-82
ELEV. 242.19 Hole No.: CP-2-92.STD
Cone No.: 342 Location: AS SHOWN ON MAFP {
TIP RESISTANCE LOCAL FRICTION FRICTION RATIO
Gc {Ton/ft"2) Fs (Ton/ft"2) Fs/Q@ (%)
0 500 0 5 0 10
0 e S 0 0 bl —
- b -
: J .
154 . 154 - 154 .
1 4 4
) 1 ; ]
© 1 . J
e8] E - J
Y e E -
304 R 30+ . 30+ .
- ] :
— 1 . |
& -4 - -
Lu - - -
a 1 § .
b b 1
454 . 451 . 454 .
J 4 J
sc i " 1 i . I 1 A N GG i A A A 60 " N N
Depth Increment : .05 Max Depth : 50.03 ft



Project:

s AaED V 1 Ccksburmd
2-01-92
No.: éP-B—QE.STD

LAKE OF PINES
ELEV. 247.70

Cone No.: 342

Date:
Hole

Location:

AS SHOWN ON MAP

(feet)

DEPTH

TIP RESISTANCE
Gc (Ton/ft"2)
500

-
w

w
(=]

2 a4 & ¢ 2 & 2 A kA

PO U WU W T S | PR S T S S §

PO VS T YOS VY VNN SN VI W VS NUNS FER

PN SO0 S W WO W 1

60

Depth Increment :

.05

o

LOCAL FRICTION
Fs (Ton/ft"2)
5

-
w
ri

PR WU Y T WY SN TN I NN W S S

(SR UEE U WY YIS VIS VIS VU WA WA SOND WS B

w
o
1

S
wm

AP T YT VU W SN VHA S N D

60

Max Depth :

FRICTION RATIO
Fs/G (%)

o

10

(=)

SR U ST SN TN R TUNN N S N W TS

-
om
3

w
(=]
A A ' 1 'l ' A 'l ' 1 A 'l 'l 1 A

[N WU YU VT SUU VHIN DHNS WO G E B

H
w
2

lllllljlllllll

o
o

50.52 ft



uUs AED V ickksburrd

Project: LAKE OF PINES Date: 12-01-82
ELEV. 239.55 Hole No.: CP-4-92.570
Cone No.: 342 Location: AS SHOWN ON MAP
TIP RESISTANCE LOCAL FRICTION FRICTION RATIO
Qc [(Ton/ft"2) Fs (Ton/ft*2) Fs/Q (%)

0 0 0 10
0 0 0

151 154 . 154 1
D - ] ]
o8] E 4 J
Q E E 4
\h 1 -y -

30- 30 . 30+ 1
I : - 4
}— E E
D_ - - -
L . g .
D - o 4

45+ 45- - 454 _

E 4
GC ‘ A d k 80 A L ) I

(=1
o
-

Depth Increment :

.05

Max

Depth :

47 .24 ft




US AED VicksbDurd

(feet)

DEPTH

Project: LAKE OF PINES 12-01-92
ELEV. 244.80 Hole No.: cpP-5-92.STD
Cone NoO.: 342 Location: AS SHOWN ON MAP
TIP RESISTANCE LOCAL FRICTION FRICTION RATIO
gc (Ton/ft"2) (Ton/ft"2) Fs/Q
0 0 5 0
0 - 0 . 0

w -
o (4.}
llllllllllllllllIllllllllllll

[ WU YA SN TN TR WS WA N WS S N

F -
o
1

PR WIS VR IUN SUD T T VAN SV N S S

(=23
(=]

Depth

Increment .

.05

- W -
(3] [=] (4]
A 'y 3 'l i A A A Il A i L L L A Iy A i 'l 'l L Il A A i [t A i A 'l i 'l L Il i A 'l 'l i A i Il 'l 'S i

PRI T AT NN M TR WUNS ORI N N R S W

[=1]
o

Max Depth :

S w -
w o w
i i L A 1 i 4 A 1 ' A A r' i i A L L 'l 't A L i ' A 2 A 1 't ' A 'l ' i Il s A i i 'l 1 i 'l i

TN UHS WS W NN NS WA G W S N W |

[=2]
(=]

45.21

ft




S A ED V icksburgg

Project: CADDO Date: 12-02-82

ELEV. 166.36 Hole No.: C-1-82.STD
Cone No.: 342 Location: AS ON MAP

TIP HESISTANCE LOCAL FRICTION FRICTION RATIO

Gc {Ton/tt"2) Fs (Ton/ft"2) Fs/G (%)

0 500 0 5 0 10
c b A — " I c o c
1 J 4

154 - 154 4 154 -
D 1 1 ]
[4B) 4 4 -
Q E - J
q_ - -4 -

30+ 1 304 1 30+ .
T ] 1 ]
|.__ - e
D- - - -
uJ - - -
a 1 . .
- - -

454 . 454 1 45+ .
J . J
J i 4
4 4 4

60 A I I i I A ¥ WY Gc i 1 i i 60 4 N n N
Depth Increment : .05 Max Depth : 28.54 ft




s AED V ickksboburg

Project: CADDO
ELEV. 173.29
Cone No.: 342

Date: 12-02-92
Hole NoO.: C-2-92.STD
Location: AS SHOWN ON MAP

(feet)

DEPTH

TIP RESISTANCE
Gc {Ton/ft"2)

0 300
0 A L A i ] 1 A

15. p
30+ 4

N

4
45‘ L ]
GG ' 1 F 3 t 1 1 i

Depth Increment

.05

0

LOCAL FRICTION
Fs (Ton/ft"2)

5

[ S U N D B |

w
o
A S W NI N S S S DA W |

FURES SN SO W WY S WY SH W S

PR WU WA U U S WA WA W N S |

o
[=3

Max Depth :

FRICTION RATIO

Fs/Q

{%)

o

10

U S T |

FENE W S S 1

304

PR W TR W S S 1

IS SO W WU WU W 1

r-9
8,
1

PR S T WO VAN S T SR S WY NN S N |

[e)]
o

46.75 ft
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